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Background and Objective: Over the recent years, genetically modified 
food in varieties of corn, soybeans, canola and cotton have been introduced 
to the global market. This study reviews the health and nutritional value of 
genetically modified foods in the past two decades. 
 
Results and Conclusions: Contrary to the present biotechnological claims, 
transgenic products did not prove to be so flawless, and actually failed to 
maintain social satisfaction. Genetically modified foods could not gain an 
increase in the yield potential. Planting natural products and genetically 
modified products in parallel lines will absolutely result in genetic infection 
from the side of genetically modified foods. One of the major anxieties of 
the anti- genetically modified foods activism is the claim that genetically 
modified crops would alter the consumable parts of the plant quality and 
safety. Genetically modified foods have shown to have inadequate 
efficiency and potential adverse effects in both fields of health and 
biodiversity. This review has presented studies of genetically modified 
foods performances in the past two decades, and concludes that the wide 
application and the over generalization of genetically modified foods are not 
fundamentally recommended. 
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Transgenic crops are often referred to the 
products being genetically modified through a 
process known as genetic engineering. Transgenic 
plants bear a close resemblance to their natural 
counterparts. However, via genetic modification, 
they generally excel over their non-genetic modify-
cation counterparts in one or more specific pro-
perties [1,2]. Transgenic products have so far been 
globally produced through various plant trans-
ormations. Some typical examples of trans-genic 
crops are soy beans, rice, maize, barley, cotton, 
potato, canola, sweet potato, tomato, squash, sugar 
beet, papaya, apple, mango, banana, pineapple and 
coconut [2]. Transgenic techniques have been wide- 
 
 
ly accepted worldwide as the fastest growing 
technology during the history of agriculture. Howe-
ver, genetically modified (GM) products have been 
born via some substantially and technically dis-
tinguished methods from those used in plants 
conventional fecundation, and have failed to offer 
safety and health in consumption to the world 
population [2-3]. European Union’s legislation de-
fines GM foods as “In GMOs (Genetically Mo-
dified Organisms), the genetic material has been 
transformed in such a way that won’t ever occur 
naturally during traditional crop breeding or 
fertilization [1-3]. 
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Plant genetic engineering methodology ulti-
mately aims to transfer one or a few genes to a 
certain crop plant and, if conducted satisfactorily, a 
novel property would be granted to the targeted 
plant. This recent property is not recognized among 
the species sharing a common ancestor. Samples of 
transgenic plants use, which are distinguished by a 
specific trait as resistance to a certain plant pest, 
plant diseases or capability to withstand dry con-
dition, are nowadays widely practiced in modern 
agriculture. Acceleration in world population gro-
wth and an augmented demand for foodstuff during 
a recent couple of decades have led to the imp-
lementation of certain agricultural genetic tech-
nologies and crop production approaches. The result 
was a bio-revolution undergoing a development 
from conventional to modern farming methods [4-
6]. 
In the current modern agriculture, issues such as 
plant breeding and resistance to diseases, crop 
yielding and the ability to withstand against 
environmental adversities such as drought and salt 
stresses have widely been the center of notice by the 
assistance of genetic engineering [4-5]. However, 
the concept of genetic transformation will itself 
prompt a huge amount of complications affecting 
food safety, and will turn into a real threat to the 
social health. This can potentially lead to the 
initiation of certain chronically lethal diseases, 
which are potentially life threatening for the 
mankind [4,5]. 
Evidence has shown that transgenic crops 
contain some distinctive contents from a non-
transgenic type even though if both are planted 
under the same circumstances, holding a single time 
and place [4-6]. This confirms the idea that the 
recent alterations are not due to the environmental 
circumstances, rather they are induced by some 
genetic transformations [4-8]. Alterations in the 
nutritional value can be discomforting for two 
reasons: First, these products that reduce or enhance 
a certain nutrient bioavailability can influence 
directly on the overall health condition of the people 
or the animals who are the consumers. Second, this 
could reflect that genetic transformation has 
implanted several alterations in the biochemical 
pathways of the cell [5-8]. So this clue could be 
extracted that there might still exist some more 
unpredictable alterations that are not recognized yet, 
such as creating toxins and potential allergens, 
which might be assumed of adequate significance in  
both humans’ and animals’ general health [4-7]. 
Transgenic crops have proved to be a real threat to 
human health [1-10]. The reason for that is the rise 
of certain mutations along the genetic trans-
formation process potential of either gene modi-
fication or affecting the bioactivity and cellular 
structure. These kinds of modifications could result 
in some other transformations occurring in the cell 
composition that are not predominantly welcome, as 
they generally leave their destructive impact on the 
human health. The current methods widely used by 
the genetic engineers together with the tissue 
cultivating procedures are believed to be inaccurate 
and potentially mutagenic. They may basically lead 
to some unpredictable alterations in the genetic 
material DNA, proteins and biochemical processing 
of the transgenic products. These previously men-
tioned unpredictable changes may occur as toxicity, 
development of allergy, changes in the nutritional 
values of transgenic products, nutrient reduction, 
paving the way for chronic diseases and causing 
harm to the tissues and body organs. Thus due to the 
induced health hazards to humans imposed by these 
products, they are not fundamentally recommended 
[8-10]. 
The health claims existing on transgenic pro-
ducts are mostly inaccurate, and manufacturing of 
these products would not increase the crop yields [8-
12]. In fact, studies have shown that genetically 
modified plants not only failed to decrease pes-
ticides application but also they have caused an 
increase in pesticides usage, disturb the farmers by 
the over growth of tall weeds resistant to herbicides, 
deteriorate the quality of soil, worsen the marketing, 
prompt adversely mixed economic effects in the 
market, chemically damage the composition of the 
soil, destruct the ecosystem, and finally, reduce 
biodiversity [10-15]. Though GMOs have proved to 
be unable to solve the global hunger catastrophe, 
they could distract the international attention from 
the major causes of the world hunger. Some of the 
primary causes of the world hunger are poverty, lack 
of food access and small scale agricultural land in 
the hands of farmers. These are all considered as the 
side effects stemming from the manufacturing of 
transgenic products [11-17]. 
This study reviews the literature pertaining to 
GMOs and how they have so far failed bio-
technology to manufacture healthy foods and 
environmentally-friendly agricultural products. 
 
2. Method and search strategy 
 
To conduct the research, the following keywords 
were used: ''Herbicide", ''Agricultural pesticides'', 
"Biodiversity and economy", "Gene transfer", "
Safety", "Changes in gene expression  " , "Public 
concern", "Agricultural biotechnology", "Genetic 
engineeering", and "Genetically modified pro-
ducts". Data sources: Google scholar, Science 
Direct, Pub-Med, EMBASE, and Cochrane Library 
were comp-rehensively searched for papers that 
addressed the “Genetic modification of food” since 
1985 till 2015. The whole search basically included 
the key words, and all the studies targeting the 




Transgenic products undergoing biotech-
nological manufacture and the success rate of their 
acceptance were measured through different aspects. 
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3.1. GMO yield 
 
There are some reports in which GM crops have 
not resulted in yield increases [18-20]. Instead, the 
progressive increases in yield of major agricultural 
products over the last decade have been pre-
dominantly observed where the traditional fusion 
techniques have been applied [18,19]. The augm-
ented yield is absolutely due to the com-plicated 
genetic properties that involve the expression of 
several genes simultaneously. Com-parative studies 
between agricultural products of the Western 
Europe and the US indicates that non-GMO 
varieties have got higher yields and require less 
herbicide as compared to their genetically trans-
formed counterparts [18-20]. Contrary to the claims 
so far made, the statistics show that some countries 
that have significant achievements in the production 
of GM crops are basically falling behind the 
countries with higher rates of natural products. 
Academic studies indicate that GM soybeans would 
record lower yield as compared to their non-GM 
counterparts [18,19]. In such controlled studies, 
50% of the fall in the GM soybean production is due 
to the gene expression disorder induced by the 
genetic modification procedures comparing to the 
non-GM varieties [19].  
Moreover farm experimentations on some of the 
corn production reveal that complete growth of GM 
crops requires time extension, and has had 12% 
decline in production rate when compared to non-
GM products [20]. 
In 2002, the US Department of Agriculture 
announced that GM foods that currently exist would 
not seem to gain any production raise. In fact they 
would go for a production decline as well [21]. In 
2014, the US Department of Agriculture reported 
that “No document so far exists to indicate the grea-
ter GM crops’ potential regarding the yield 
increase” [22]; rather those resistant to the herb-
icides and resistant against pests have somehow 
proved less efficient and vulnerable. Of course, this 
is not as eccentric as it may seem because manu-
facturing of GM crops was not ultimately targeting 
for the increase of production rate and efficiency. 
Rather, the main objective has been to genetically 
engineer certain plants in order to develop the 
potency of herbicide resistance in them so that these 
plants could endure the pests and insects more 
easily. As mentioned above, crop production is 
closely dependent on the genetic template of the 
plant, which is rather complicated and involves 
several genes. Issues as cultivated land and culti-
vation methods are of significant importance. 
Increasing the production rate is not achievable by 
simply modifying one or a few genes, which is fre-
quently done by genetic engineering techniques. In a 
comparative study performed in 2013 on the 
productivity rate between the EU and the US, the 
results argue that EU has got higher productivity per 
hectare and applies minimum chemicals within the 
farming process, while the US is lagging behind the 
Europe due to greater use of gene manipulation 
technology for increasing prod-uctivity and disease 
resistance [23]. The important point, which is worth 
considering here is that if genetic transformation 
fails to increase agricultural productivity in the 
developed countries with perfect irrigation 
conditions and sufficient governmental subsidies in 
the agriculture sector, how can we expect an 
increase in the agricultural production rate in the 
under-developed countries facing with huge 
amounts of difficulties  in the field of agriculture, 
and where the majority of people are engaged in 
cultivating a single product [22-28]. 
 
3.2. A number of agricultural herbicides used for 
GMO protection 
 
It has widely been claimed that using GM crops 
will certainly lead to the lower amount of insecticide 
and herbicide application. This would not seem to 
be a rightful claim and, in fact, products resistant to 
these pesticides prompt a significant increase in the 
application of herbicides. The majority of these 
products have been designed in such a way that their 
breeding depends on widespread glyphosate use. An 
estimation of 183,000 tones equal to 7% increase in 
herbicide and pesticide use has been so far recorded 
in the US, comparing to a similar planting area if 
allocated to non-GM crop types. Unfortunately due 
to the widespread application of herbicides and 
pesticides, farmers are facing a huge problem and 
that is the growing rate of weed and insect resistance 
to herbicides and pesticides. Wide application of 
these chemicals will not ever result in a sustainable 
agriculture in the long term. Instead, it would 
endanger the environment with highly resistant 
weeds and insects whose fighting strategies might 
be so critical and biologically out of control [28-31]. 
A paper focusing on the impact of GM crops on the 
herbicides and pesticides application rate within a 
period of 16 years was published in 2012 [32]. This 
study reported that soybeans resistant to glyphosate 
contribute to the 70% development of the herbicide 
application rate. This is not surprising as the manu-
facturers of GM crops are exactly those who are 
involved in the manufacturing of pesticides and 
herbicides. Clearly, it would be a pure profit for 
them to produce some types of the seeds that are 
closely dependent to those killers [33]. 
There have been similar reports on the 
increasing rate of herbicides use coming  from 
several parts of the world like  the south US that are 
widely applying GM foods throughout the region. In 
countries like Argentina [34] and Brazil, the perc-
enttage of increase in herbicides per hectare has 
been also reported [35]. Unfortunately, with the 
over-growth of the weeds resistant to glyphosate, 
farmers are forced to apply a greater amount of 
herbicides or switch to some other varieties with 
higher efficiencies; this will consequently lead to a 
serious hazard for the human general health and the 
environment. According to some reports from 
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Canada, GM canola seeds have substantially turned 
into a type of weed spreading throughout all the 
farmlands of soybean and corn [36]. 
In addition to the landmark increase of herb-
icides use in growing GM crops and the significant 
threat it imposes to the environment,  the other 
major concern deals with the amount of induced 
resistance to these killers that is expressed in every 
single GM plant cell, and will extend a lifelong. 
This toxicity remains as far as if any part of the 
plant is consumed by the beneficial insects; it will 
lead to environmental disasters and leave its 
unpleasant effects on the ecosystem and biodiver-
sity, eradicating, as a result, the natural enemies of 
the insects as well. An article published in 2011 
announced that toxin resistant worms were recog-
nized in some US states as Iowa and Illinois [32,37]. 
In India and China, GM cotton seeds production 
resulted in toxin resistance, and caused the old 
insects to be replaced by some other types [38-39]. 
Another study on glyphosate indicated that this 
toxin, after being scattered over the GM crops, 
accumulates within the plant tissues. Then the toxin 
is released to the soil through the roots, inducing the 
growth of certain fungi, named Fusarium, which 
would infect the plant with some sort of infections. 
The major concern about this fungus is that it could 
produce a type of toxin able to penetrate into the 
human and animal food chain, and may leave 
acertain disastrous impact on the reproductive 
system [39-42]. 
 
3.3. The impact of GM seeds on biodiversity and 
economy 
 
One of the well-known  studies so far conducted 
on the GM crops and biodiversity rate is of 
Britain’s, done in the late 90s. In this article, the 
impact of four GM products upon the biospecies 
existing in an agricultural land with a definite size 
was studied and compared with the non-GM 
varieties. The results showed that the herbicide 
resistant products caused a statistically significant 
decrease in native weeds and their seeds, which 
could result in the biodiversity fall of the wild life 
[43,44]. 
Regarding the economic view of GM crops, as 
for their close dependence on some various and 
complicated agents, controlled studies with docu-
mented data are rarely present. Some of the major 
factors affecting the GM crops economy are proper 
selection of the product for the indigenous and 
environmental status, easy access to improved water 
sources, climate conditions, seed costs, pres-ence of 
vermin and the spread of disease, costs of insect-
control systems, subsidies, governmental and private 
sector allowances, and product marketing. In 2006, 
European Commission studies on the economic 
impact of GM soybeans resistant to herbicides 
indicated that there had been a negative impact on 
the farmers’ welfare in the US. But in Argentina 
because of the lower prices of the government 
subsidized GM crops, the farmers’ income tended to 
show a certain increase [45]. It has also been 
mentioned in the same report that GM cotton crops 
in China brought the farmers an income increase. 
However this increase stemmed from the lower 
herbicide costs in China. An Indian study based on 
the GM cotton crop production showed that even 
though there happened to be a temporary increase in 
the Indian farmers’ outcome, studying a 5-year-
duration of using this specific variety of cotton 
brought the farmers so much harm and damage as 
far as leading some of the GM cotton planters to 
commit suicide during 2011-2012 [46].  
One of the negative agents in the GM crop eco-
nomy is that their manufacturing is exclusively in 
the hands of a few companies that have the authority 
to subjectively stabilize the crop prices. In 2008 in 
US, 85% of the patents on corn output and 70% of 
GM crops excluding corn have been allocated to 3 
specific companies; however, these three companies 
are conducting internationally close negotiation for 
the price stabilization of crops. This was a so crucial 
concern that the US criminal justice system initiated 
a vast inquiry regarding the exclusive activities of 
one of the engaged companies as the greatest GMO 
seed producing agency during the years 2009 and 
2010 [33,47-49]. 
 
3.4. The possibility of gene transfer from GMOs 
to non-GMOs 
 
Planting natural products and GM products in 
parallel lines will absolutely result in genetic 
infection from the side of GMOs, and lots of 
documents from countries like China, Germany, 
Sweden, New Zealand and Canada are authen-
ticating this fact. The results indicate that, in near 
future, the farmers would be less authorized to 
choose their agricultural practices and the type of 
agricultural products. Unfortunately, GMOs are not 
specifically selected. Rather since they are living 
organisms, they will find their way and start over 
growing. Interestingly, in those countries that cri-
minal justice system contributes for the standard 
purity of agricultural products, the GMO producing 
agencies are fated to experience extensive financial 
loss due to the overspreading of the seeds to 
adjacent agricultural lands [50-54]. 
Horizontal gene transfer among unrelated 
biological types takes place via a mechanism other 
than reproduction, and the scientists have already 
warned that modified genes may simply escape from 
genetically engineered products and transfer to other 
organisms horizontally. Although horizontal gene 
transfer between two plants or from a plant to an 
animal might rarely occur; however, DNA (the 
genetic material) uptake by the bacteria in an envi-
ronment or through the digestive system is probable. 
Some reports indicate that DNA uptake by the 
bacteria existing in the digestive system of GM 
soybean consumers is likely to take place.  More-
over, the soil bacteria have the capability to transfer 
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the DNA probably existing in soil to their own 
genome [55-57]. Although gene transfer probability 
to pathogenic bacteria and viruses seems to be low, 
regarding the global abundance and overspread of 
GM products, this transfer is expected to take place 
in the near future. This scientific fact exhibits that 
the biosafety issue, concerning the GM crops, and 
their transfer to other organisms and carrying all the 
properties that might be a hazard to the human 
health, has to be entirely taken into consideration. 
There are several concerns on the potency of 
herbicide resistant plants for creating a certain new 
inconveniences regarding the existence of weeds. 
This means that they may be either transformed to 
weeds or cause various difficulties due to the escape 
of the herbicide resistant transferred genes to the 
other members of the plant family or to the wild 
species. Gene flow to the native plant population 
capable of cross-reacting with the herbicide resistant 
crops may lead to certain unpleasant agricultural or 
environmental consequences [58-60]. 
One of the major anxieties of the anti-GMO 
activism is the claim that GM crops would alter the 
quality and safety of consumable parts of the plant. 
This might occur through toxicity of the protein 
produced by the transferred gene, toxic metabolites 
derived from the transferred gene coded enzyme, 
transferred gene induced pleiotropy, unmodified 
gene expression alteration by the transferred gene 
position in the genome or various indirectly aff-
ecting occurrences. To approve commercial supply 
of GMOs, these crops are more accurately being 
measured than the conventional plants via 
analytical, nutritional and toxicological techniques 
[59-60]. Another concern is the impact of applied 
herbicides among the resistant crops upon the non-
target organisms. Since glyphosate acts as an 
herbicide, wind dispersal of glyphosate towards the 
non-target plants could also be detrimental [61]. 
Intermixture and conflation of GM and non-GM 
crops due to the natural pollination and unwanted 
transfer of these genes to the adjacent non-target 
plants are other irritating concerns. It is believed that 
when planting a GM seed, after the harvest, the stem 
of the GM plant remains in the soil or is used as the 
livestock feed, so that it could leave an impact on 
the soil microorganisms, and the mentioned gene 
could influence on the soil ecosystem and the living 
insects and organisms there as the second cycle. It 
may also influence on the birds feeding on these 
insects. Another matter to worry is the human 
nutrition and the probability of the new allergies 
outbreak induced by the long term use of GMOs. To 
identify these probable unknown allergies in 
humans, long term expert assessment needs to be 
done by the governmental sector. In many cases, 
gene transfer and the site of gene insertion in the 
host cell genome are not clear. So a new gene is 
inserted into the host cell’s genome in a randomized 
site, and interrupts the interrelationship between the 
genes of that specific location. This process may 
affect unpleasantly on the living organisms due to 
the cumulative effects and interaction of genes with 
one another or might lead to the construction of 




Contrary to the present biotechnological claims, 
transgenic products did not prove to be so flawless, 
and actually failed to maintain social satisfaction. 
GMOs could not gain an increase in the yield poten-
tial. Nevertheless, the last century yield potential 
increase of the primary agricultural products has 
substantially prompted by the natural conventional 
fusion techniques. The yield potential increase 
pertains to the complicated genetic properties that 
could involve several genes. Non-GMOs have got 
higher yield potential, and depend on less herbicide 
use comparing to most of GMOs. However, no 
document indicating that GMOs are having higher 
yield potential increase has yet been released. 
Contrary to the present claims arguing that GMOs 
will surely lead to the less application of herbicides 
and insecticides; in fact, resistant products will 
cause a drastic increase in herbicides’ application. 
For this reason, farmers are presently dealing with a 
huge problem, i.e. the resistance of weeds and pests 
to these killers. Herbicide-resistant crops will 
statistically reduce the rate and spread of certain 
natural weeds and natural weed crops, and will 
contribute to the reduction of the wild life diversity. 
Planting natural and GM crops in parallel lines will 
definitely lead to the genetic infection from the side 
of GMOs. Horizontal gene transfer between unre-
lated biotypes takes place via mechanisms other 
than reproduction, and the researchers have already 
warned that modified genes may simply escape from 
certain products and be transferred to other 
organisms horizontally. Gene flow to the native 
plant population, capable of cross-reacting with the 
herbicide resistant crops, may lead to certain 
unpleasant agricultural or environmental conseque-
nces. 
In the past two decades, GMOs have shown to 
have inadequate efficiency and potential adverse 
effects in both fields of health and biodiversity. 
Moreover, GMOs have failed to fulfill human needs, 
and can prompt certain hazards for the environment 
and economy via the process of gene transfer. 
Comparing to their non-GM counterparts, failure in 
less application of pesticides and also less yield 
potential of these products have reflected them as 
entirely worthless stuff, imposing a lot of incon-
veniences and dissatisfaction for the farmers, 
causing huge damage to the soil, destruction of the 
ecosystem, and biodiversity reduction. In this 
article, we reviewed the literature related to GMO 
performances in the past two decades, and it is 
concluded that the wide application and the over-
generalization of GMOs are not fundamentally 
recommended. 
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